The Canadian population is aging. In Newfoundland and Labrador, nursing homes and supervised care facilities provide Long-Term Care (LTC). There may be a mismatch between the provision of LTC beds and clients' needs. To compare the type and annual rate of clients seeking placement to LTC, incident annual cohorts (N = 1,496) in five provincial health regions within Newfoundland and Labrador were compared using objective measures of disability. Client need was assessed using a decision tree and the optimal distribution of LTC beds was determined.
n 2006, 6.5% of Canada's population was 75 years and older. 1 By 2021, this age group will constitute 7.8% of the population, and 4.4% of the population will be more than 80 years of age. 2, 3 Demographic change has been exacerbated in Newfoundland and Labrador by out-migration of 9% of its population during the past 25 years, 4 mostly the result of people leaving out-port communities in search of job opportunities elsewhere. In 2006, 5.7% of Newfoundland and Labrador's population was 75 years and in 2021 it is predicted that this age group will comprise 9.1% of the population. 5 Long-term care is intended for those who have never developed or have lost some capacity for self-care. It is generally delivered to people who have demonstrated need by some index of functional capacity. 6 Components of LTC service delivery include institutional care, community-based services and home-based services. Institutional long-term care facilities include nursing homes and a variety of supervised care facilities, which vary from province to province. 7 In Newfoundland and Labrador, supervised care includes personal care homes and beds in nursing homes allocated for low-level care residents who require less than one hour of care per day. These facilities accommodate people who are ambulatory and require modest levels of care and/or low supervision. Personal care homes are government licensed, private for-profit institutions and funded by clients or government subsidies. 8 Nicole Hughes is a candidate for a master's degree in clinical epidemiology and a medical student at Memorial University.
Jacqueline McDonald is a Research
Nurse Coordinator at Eastern Health. She has been active in research of the long-term care system for over a decade.
Brendan Barrett is a Professor of Medicine at Memorial University, a staff nephrologist at Eastern Health, and an active clinical epidemiology researcher.
Patrick Parfrey is a University Research Professor at Memorial University Medical School, a staff nephrologist at Eastern Health, and an active clinical epidemiology researcher.
I
Planning the restructuring of long-term care: The demand, need and provision of institutional long-term care beds in Newfoundland and Labrador by Nicole Hughes, Jacqueline McDonald, Brendan Barrett, and Patrick Parfrey Nursing homes provide three levels of care. Level 1 is for clients who require less than one hour of care per day and, for the purpose of this paper, is considered supervised care. Level 2 corresponds to about two hours of care per day, and Level 3 to three or more hours. 9 Nursing homes are managed on a not-for-profit basis either by public or voluntary organizations and funded by government. 8 Clients with cognitive impairment may be placed in supervised care facilities, but are generally placed in a nursing home.
Clients request institutional placement through a single entry system and no one is denied placement. A multi-disciplinary panel recommends placement to either a nursing home or personal care home. Clients who apply from an acute care hospital bed are placed in the first available bed in their region and put on a waiting list for their facility of choice.
A LTC client's needs may be assessed by the Resource Utilization Group-III (RUGs-III) classification, derived from the Minimum Data Set and developed in the United States. 10 It is a validated tool that is predictive of resource utilization using the individual's clinical and functional characteristics. 11 Another classification is the Alberta Resident Classification System (ARCS), which is associated with increasing levels of resource utilization. 12 The ARCS does not take clinical complexity into account and may not adequately differentiate between resource utilization. 13 Serial studies of incident clients to the single entry system for LTC in the St. John's region of Newfoundland have demonstrated a mismatch in the need for and provision of supervised care and nursing home beds. 9 The study was extended to include all regions of the province to plan restructuring of residential LTC. Data were collected with the following objectives: (a) to determine the type of clients seeking placement, (b) the population rate of referral for LTC and the needs of these clients, and (c) the match between need and provision of supervised care and nursing home beds. Incident annual cohorts of clients applying for LTC in five regions of Newfoundland and Labrador (St. John's, Eastern, Central, Western regions and Labrador) were evaluated and compared.
Methods
Five cohorts of clients (N = 1,496) who applied, over one year, for placement in LTC in different regions of the province were studied. These regions included St. John's (1999/00: N = 433), Eastern (2000/1: N = 386), Central (2001/2: N = 448), Western (1997/8: N = 178) and Labrador (1997/8: N = 51) (see Figure 1 ). All clients who were assessed for placement by the Community Health Single Entry System from April 1 of the study year to March 31 of the following year were identified. Clients were excluded for study if they were admitted for short-term respite, were internal transfers or veterans. Following data collection, clients were deemed ineligible for study if they did not accept placement when offered, withdrew from the waitlist or were from another region and making a duplicate application (see Figure 2 ). The single entry system collected 35 pages of data using the Newfoundland Continuing Care Assessment for Adult Long-Term Care form, which includes demographic data, degree of disability, clinical problems, home support, difficulties with Activities of Daily Living (ADL), clinical and social history. From this document, data were obtained to complete the ADL, Behaviour of Daily Living (BDL) and Continence Care Level (CCL) score, which, in combination, provide the composite Alberta Resident Classification Score. 12 This score ranges from A to G based on the client's degree of disability, as measured by need for assistance with ADL (eating, toileting, dressing and transferring), frequency of nursing interactions for coping or behaviour problems, urinary and bowel incontinence. 12, 14 An "A" score corresponds to a mean of 31 minutes of nursing time, including direct (face-to-face) and indirect care activities, and a "G" score corresponds to a mean of 119 minutes. 15 The RUGs-III classification was also completed. This system uses three dimensions to classify a resident. The first dimension consists of seven hierarchical groups that are ranked by cost: special rehabilitation, extensive services, special care, clinically complex, impaired cognition, behaviour problems and reduced physical function. 16 Clients may qualify for more than one group but were placed in the most resource-intensive group. The second dimension is an ADL index and the third indicates the need for expanded services, such as nursing rehabilitation, and clinical problems such as depression. The RUGs system also includes the presence or absence of cognitive impairment and wandering/behaviour problems. 16 To determine optimal placement, a decision tree that integrated data from the ARCS and RUGs-III classification was used (see Figure 3 ). Those with a RUGs-III indicator were designated for nursing home care. Those who were independent for ADL, continent and not cognitively impaired were designated for appropriate housing. People with cognitive impairment were designated for supervised care designed for the cognitively impaired. The designations were compared to the actual placement recommendation by the Single Entry Panel.
The number of personal care homes and nursing home beds in each region was obtained, as was the number of people aged 65 years and 75 years from the year the region was studied. In Newfoundland regions, the rate of beds available was determined using the number of people 75 years in the region as the denominator. The annual incidence rate of clients was calculated by using the actual number of eligible clients recommended for personal care and nursing homes as the numerator, and the number of people 75 years in the region as the denominator. The optimal placement rate of clients requiring LTC defined by disability was also calculated. Correction was made for the proportion of clients with missing data.
Survival of clients, by various definitions, was obtained from follow-up of the incident cohorts in the St. John's region identified in 1995/6 and 1999/00 .9 Need for beds were calculated by multiplying the number of incident clients per year by survival in years.
Analysis
Comparisons of cohorts were made using an independent sample, 2-tailed, t-test for continuous variables and chisquared test for categorical variables. A P-value of less than 0.05 was taken to indicate statistical significance. Life expectancy following placement was calculated as median time to death following the decision of the Single Entry Panel, by survival analysis using the Statistical Package for Social Sciences. 
Ethics
The Human Investigation Committee of the Medical School of Memorial University of Newfoundland approved the study protocol.
Results
In Newfoundland and Labrador, 1,496 clients were recommended for placement in the five regions. Mean age was 81 + 9.5 years, 95% were 65 years, 61% were female, 39% resided in an acute care hospital, 48% had low-level (A-B) ARCS scores, and 36% had no clinical indicators for nursing home care. Seven percent were independent for activities of daily living, continent and had no cognitive impairment ( Table 1 ). Reasons that "independent" clients were seeking placement included social, emotional and environmental factors such as housing issues, lack of support and apprehension about isolation.
Comparison by region revealed no significant difference in the age or degree of disability in the four Newfoundland regions (Table 1 ). However, compared to Newfoundland, the mean age of clients in Labrador was significantly younger, 76 versus 81 years (P < .001), significantly less were female (41% vs. 62%, P = .003), significantly more had cognitive impairment or behaviour disorders as the major reason for placement (53% vs. 23%, P < .001), and only 16% compared to 36% in Newfoundland had no clinical indicators for nursing home placement (P = .003).
Although little difference in degree of disability was evident across the Newfoundland regions, the incidence rate of clients/1,000 75 years seeking placement differed substantially: 43/1,000 people 75 years in the Western region, 49 in St. John's, and 55 and 70 in the Eastern and Central regions, respectively. The region with the highest incidence rate of LTC clients had the highest rates of supervised care beds provided but the lowest rates of nursing home beds available (Table 2) . Using the number of people in the population 65 years as the denominator, the incidence rate of clients seeking placement in Labrador was 63, whereas in Newfoundland it was 24/1,000 population 65 years.
The incidence rate of clients recommended for supervised care was 19/1,000 75 years, with the highest rate in the Central region, 29/1,000 75 years. Ninety-eight percent of the supervised care clients had low-level resource requirements (A-B, ARCS) and 77% had no RUGs-III clinical indicators for nursing home placement ( Table 3) .
The incidence rate of clients recommended for nursing home care was 36/1,000 population 75 years, with a range of 28-41 across regions. Twenty-two percent of these clients had low levels of resource utilization (A-B, ARCS) and 15% had no RUGs-III clinical indicators for nursing home placement. Regions with the highest proportion of nursing home clients who had no clinical indicators for nursing homes were those with the highest rate of nursing home beds -St. John's and the Western region (Table 3) .
Optimal placement
Using the decision tree, the optimal placement for Newfoundland and Labrador was 7% to appropriate housing, 34% to supervised care, 17% to supervised care for cognitive impairment and 42% to nursing home care (see Figure 3 ). Table 4 shows the optimal LTC placement by region. The incidence rate of clients who needed appropriate housing was 3.8/1,000 population 75 years (range 3-7). The incidence rate for supervised care was 19/1,000 population 75 years (range 13-27), for supervised care for cognitively impaired it was 8/1,000 population 75 years (range 6-10), and for nursing home care the incidence rate was 23/1,000 population 75 years (range 17-28) (see Table 5 ).
Match between beds needed and available
Bed need was calculated by multiplying the annual incidence rate of clients (defined by optimal LTC option) by the survival of the respective groups. The supervised care group included those who were deemed independent and needed only appropriate housing. Thus, the number of supervised care beds needed was 70/1,000 population 75 years (rate = 23 x survival = 3.05 years) and rate of supervised care beds available was 81. The rate of supervised care beds needed var- ied substantially by region. The biggest mismatch of supervised care beds needed versus provided occurred in the Western region (48 vs. 85 beds) (see Table 6 ). In the St. John's region, few supervised care beds were available in the city and the beds outside of the city were often empty. 9 The rate of nursing home beds provided was 92/1,000 population 75 years, and ranged from 114 in St. John's to 73/1,000 population 75 years in the Eastern region (see Table 6 ). Using the decision tree, the rate of nursing home beds needed was 46 beds/1,000 population (range 34-56), and of supervised care for the cognitively impaired, the rate was 20 beds/1,000 population (range 15-23) (see Table 6 ). The mismatch between nursing home beds provided and those needed for nursing home or supervised care for the cognitively impaired was substantial for the St. John's and Western regions (see Table 6 ).
Discussion
The studies of Newfoundland and Labrador clients seeking placement in LTC demonstrated that (1) the degree of disability was similar in the four Newfoundland regions but different in Labrador, (2) the rates of presentation for LTC were different by region, with the highest rate in Labrador, (3) the highest rates of presentation for LTC in Newfoundland were in regions with the highest rates of supervised care beds and lowest rates of nursing home beds, (4) there was a mismatch between type of beds provided and need -this was manifested by clients recommended for supervised care who had no disability and clients with modest disability or cognitive impairment recommended for nursing home care, and (5) there were differences in rates of provision of nursing home and supervised care beds by region, implying that different approaches to restructuring of long-term care in each region was necessary.
Unlike Newfoundland, Labrador has a different demographic profile, with the majority of Newfoundland and Labrador's 875 Aboriginal people aged 65 years living in Labrador, which also has a smaller proportion of people 75 years (1.8%) compared to Newfoundland. Nonetheless, the rate of presentation to LTC was much higher in Labrador compared to Newfoundland. In addition, clients were younger and had more disability, indicating either earlier onset of frailty in Labrador or more adverse informal/formal support networks compared to Newfoundland.
Despite the similar distribution of disability in clients presenting for LTC in each Newfoundland region, the rates differed substantially and may reflect supply-induced demand. It is possible that the large availability of supervised care beds in Central Newfoundland may have induced those with a disability to present to the single-entry system for placement, which increased the demand for both supervised care and nursing home beds. It is also possible that out-migration has decreased the informal support system and forced the elderly with disability to seek placement in LTC.
The opposite may have occurred in the St. John's region, where a deficit of supervised care beds in the city of St. John's may have depressed demand and limited the rate of presentation for LTC. This is important because as the supervised care sector expands to better match services with need, it is possible that increased supply will generate further demand. It will therefore be critical to apply appropriate criteria for utilization of new services. In Newfoundland and Labrador, there is a mismatch between need and services provided, and a dependence on high-cost, nurse-intensive nursing homes. The elderly want to maintain independence, privacy, social contact and dignity for as long as possible. 17 However, at the same time, they do not want to be a burden to their family and want the security of knowing that their needs will be provided by LTC institutions. Nonetheless, in Newfoundland and Labrador, 7% of clients for LTC were independent for activities of daily living, continent and not cognitively impaired. Their needs should not be met by increasing the number of LTC institutions but, rather, by appropriate housing. Furthermore, 17% of clients had modest disability and cognitive impairment. They did not require nursing home care, but specialized services targeted to problems of behaviour and wandering. In addition, 15% of clients recommended for nursing home care had no RUGs-III indicator for nursing home placement, the majority of whom would likely be better served by supervised care.
In addition to the system-wide mismatch of services to needs, there are regional disparities in the current provision of supervised care and nursing home beds and in client incidence rates. This implies that restructuring must differ by region. All regions need to limit the admission of clients without criteria for supervised care or nursing home care and to provide supervised care for the cognitively impaired. In the St. John's region, supervised care beds are needed in the city of St. John's and in the Western region, followed by downsizing of the nursing home sector. As the number of people 75 years increases over time, the size of each LTC sector will have to increase.
The limitations of this analysis include: (1) incident cohorts were identified at different times and the rates may increase with time, (2) the classification systems, while objective, fail to include factors known to the assessment committee that could change the LTC recommendation for the client, (3) the choices for management of clients with cognitive impairment are somewhat arbitrary and some characteristics such as aggressive behaviour may settle over time, and (4) it is likely that some supervised care facilities can provide adequate care to clients with some RUGs-III indicators for nursing home placement. For example, in one region, 100 cases were diagnosed as having cognitive impairment. However, 13 had aggressive behaviour, 43 had wandering/abnormal behaviour and 44 had mild dementia. It is likely that some of the latter groups could receive adequate care in non-specialized supervised care facilities. Despite these limitations, the conclusions that a mismatch exists between services and need seems reasonable.
Predictions of future need for LTC facilities are dependent on the assumptions made. Further demographic change may not be accurate based on current census information. In Newfoundland and Labrador, there has been substantial outmigration of working-age adults and their families due to the demise of the fishery industry, 4 which may increase the presentation rate of the elderly for LTC. Supply-induced demand may occur. As LTC options improve, particularly in the super-vised care sector, more elderly may choose to leave their homes. On the other hand, home-based interventions may improve and the elderly may not leave their homes until substantial disability has become manifest. Survival in LTC may improve. New technologies and drugs may improve the survival of the elderly while in LTC, or people may enter LTC facilities at earlier phases of their disease.
Every province is struggling with the pressures on the health care system created by the aging population. LTC options differ between provinces and these options, together with demographic and geographic differences, make comparisons between provinces difficult. However, this paper demonstrates that comparisons are possible because commonly used evaluation tools and regular census information are available to all LTC administrations in Canada. It is likely that across Canada, as is the case in Newfoundland and Labrador, different approaches to the structuring of LTC will be necessary in each region because of differences in the current availability of alternative LTC options, in formal and informal support systems, in demand and changing demography.
In conclusion, in Newfoundland and Labrador there is currently a mismatch between services required for LTC and need, which varies by region. Predictions of future demand must be revised regularly as the assumptions underlying the predictions may change. However, any plans to restructure long-term care should take into account the demand, need and current provision of institutional beds in each region.
